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CONFIDENTIAL NPG REPORT NQ. 1001 

Rod-expelling Warhead No. 138: Fragmentation Test of 

PART A 

.SYNOPSIS 

1.  This test was conducted to obtain the fragment mas-s distri- 
bution of Rod-expelling Warhead No. 138«  This warhead has a / 
4-3/8'» diameter, 12" length, OV500 wall thickness,, and is designed / 
to produce 24 rods. \. 

2»  a. Warhead No. 138 produced 21 rod-like fragments which were 
10"-12" in length and averaged 292 grams in weight.  Only 10 of 
the 21 were of design length, 12".  Three other rods were 7"-10" 
in length. 

b.  Of the three warheads with similar external dimensions        v 
and variable wall thickness tested to. date, only Warhead No, 134, 
which had a wall thickness uniform over the center 4" of length 
and tapered to each end, produced 24 design length (12") rods. 
These rods^ averaged 331 grams each. 
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CONFIDENTIAL NPG REPORT NO. 1001 

Rod-expelling Warhead No. 138; Fragmentation Test of 

PART B 

INTRODUCTION 

1. AUTHORITY: 

This test was authorized by reference (a) and conducted under 
Task Assignment NPG-Re3f-607-l-52, reference (b). 

2. REFERENCES: 

a.  NOL Conf Work Request WG/15/52 of 5 March 1952 
b6  BUORD Conf ltr NP9 Re3f-EJHL:edb Ser 25777 of 

18 September 1951 
c. NPG Conf Re-port No. 847 of 1 September 1951 
d. NPG Conf Report. No. 972 of 5 May 1952 

3. BACKGROUND: 

a. Reference (b) authorized the Naval^Proving Ground to work 
directly with the Naval Ordnance Laboratory in the development arid  *' 
testing of warheads for guided missiles. 

b. References (c) and (d) reported the fragment mass distri- 
bution tests of rod-expelling warheads No. 120 and No. 134 respectively, 
These warheads were 4-3/8" diameter, 12" long, and of wall thick- 
nesses which were less at tiie- ends than at the center.  Warhead 
•No. 138, which is the subject of this test, has the same external 
dimensions and the same internal grooving as warheads Nos. 120 and 
134 but has _a uniform wall thickness of 0\,r50Ö, which gives 
essentially the same total charge-to-metal weight ratio as calcu- 
lated for warhead No.. 120. 

4. OBJECT OF TEST: 

This test was conducted to obtain the -fragment mass distribution 
of Rödrexpelling Warhead No, 138.  This warhead has a 4-3/8" 
diameter ._, 12"- length, 0.?.*500 wall thickness, and is designed to 
produce 24 rods. 

5. FERI0D OF TEST: 

a. Date Project Letter 5 March 1952 
b. Date Necessary Material Received  11 March, 1952 
c. Date Commenced Test ~ 31 March 1952 • 
d. Test Completed " 31 March 1952 

CONFIDENTIAL 
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CONFIDENTIAL NPG REPORT NO. 1001 

Rod-expelling Warhead N.o, 138j Fragmentation Test of 

PART C 

DETAILS OF TEST 

6.  DESCRIPTION OF ITEM UNDER TESTs 

Warhead No»- 138, rod-expelling, cylindrical, mild steel 
tubing, 4V375 diameter, 12y00 long uniform, 0y500 wall thickness, 
contains 24 internal longitudinal grooves OV063 wide and 0'.'400 
deep, empty weight 19«18 lbs», Composition G-^-3 weight 6.31 lbs», 
total weight 25„49 lbs»  The warhead was initiated by a 26 gram 
tetryl booster and a special engineers blasting cap at one endo 

7 •  PROCEDURE^: 

The warhead was supported on its side in a cane fiberboard 
box which was surrounded by sawdust in the Fragmentation Chamber« 
The fragments were collected in the sawdust and separated using 
a 1/4" mesh screen and a magnetic separator* 

8.  RESULTS AND DISCUSSION'S 

•a-.  Detailed mass distribution data are shown in Figure 2 
and listed in Table' I and are summarized as follows: 

No« of Rod, in Length Groups 
12" 

Warhead No.      (Design Size)  10»-12»  7"^10" 

138 10  •       11       3 
*-134 . 24 0.      0 
*120 20 0.4 

* References (c) and (d). 

The 21 rod-like fragments'which were 10" to 12" in length aver- 
aged approximately 292 grama in weights  Only 10- rods were of 
design length, 12". 

be  Of the three similar warheads,- Nos» 120, 134, and 138,. 
Warhead No. 134 which had a uniform thickness at its center 4" 
of length and uniform tapering to both ends, was the most satis- 
factory in that it produced all rods of design length with an 
average- weight of 331 grams, reference (d). 
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CONFIDENTIAL NPG REPORT NO.,1001 

Rod-expelling Warhead No, 138; Fragmentat-ion Test- of 

t 

PART D 

CONCLUSIONS 

9»  a.  Warhead No» 138 produceü 21 fod-like fragments which 
were 10"-12" in length and averaged 292 -grams, in. weight*  Only 
10 of the 21 were of design length, 12».  Three: other rods were 
7>»-10.» in length. 

bo. Of the three warheads with similar external dimensions 
and variable wall thickness tested to date, only Warhead No. 134» 
whi=ch had a wall thickness uniform over the center 4" of length 
afid tapered to each endj produced 24 design length (12") rods. 
These rods averaged 331 grams each.  Detailed data are reported 
in.reference (d). 
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.CONFIDENTML NPG REPORT NO* 100,1 

'Rod-.expflling. Warhead, No« 13.8.f.. Fragmentation Test öf 

The tests- upon which this report is based were conducted by: 
V. PHILIPQHUK, Fragmentation BatteryOfficer, 

Fragmentation Division§ 
Terminal Ballistics Department 

This_ report was prepared by: 
V,' PHILIPÖHUK, Fragmentation Battery Officer, 

Fragmentation Division., 
Terminal Ballistics Department 

This report was reviewed by: 
R. H«, LYDDANE, Director of Research,, 

Terminal Ballistics Department 
E.' I.. LEVSTIK, Lieutenant Commander, USNR 

Terminal Ballistics Batteries Officer 
Terminal Ballistics Department 

¥• B. ROBERTSON, Lieutenant Commander, ÜSN 
Terminal Ballistics Officer, 
Terminal Ballistic^ Department 

C. C« BRAMBLE, Director of Research^ Ordnance Group 

APPROVED:  «K F, BYRNE 
Captain, USN 
Commander, Na-vpal Proving Ground 

Captain, USN 
Ordnance Officer 
By direction 
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